
400 

MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

NO. 37 PARK ROW. NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERMS. 

Due copy, oue year, postage Included .... . ... .......... ................ 83 20 
O'le copy, six months, postage included................................. 1 60 

Club Rate •• 

Ten caples, one year, each $270, postage Illcluded . .... . . . . . . . . .. . . .... 827' 00 
Overten caples, same rate each, postage Included.. ........... ....... 2 7'0 

prBy the new law, postago Is payable In advance by the publishers. and 
the subscriber then receives th.e paper free of charge. 

NOTE.-Persons subscribing will please to give their full names, and Post 
Office and State address, plainly written. and aleo state at which time they 
wish their subscriptions to commence,otherwise the paper will be sont from 
the receipt of the order. When requested, the numbers can be supplled 
from January 1st, when tho volume commenced. In case of changing resi· 
dence, state former address. as well as give tho new one. No changes can 
be made unless the former address!. given. 

VOLUME XXXIII., No. 26. rNEW SERIES 1 Thirtieth YeM'. 

NEW YORK, SATURDAY, DECEMBER 25, 1875. 
��:������----.�------.. -.--�---'--�--'- '-'-----------'--'--'-

Contents. 

(llIu.tre.ted ... ,laIBB are marKed with an lIBterl.u.l 

Jf�I�t:;�1�����:·��.���������:: : : ::: �8� tt��lh:���l;�idebar.;,::::::::::: �� 
Blacking forpatterns (5) ..... . .. . . .  409 Metal. white (4) ... . ...... ....... . . 40, 

���!i��re���i��
h
��n�ia::::::::::: �8� �����: ��\���i:��

l
���

i.����:::::::: !S! 
Bromide of camphor (11) . . .. . .. . . . 409 Meter, spirit' ....... ......... ... . ... 404 
BUSiness and personal .. . . . • . . . . . . . .  409 Meter, the Siemens spil'tt* .... ... . 4(}t 
Cementing leather to iroll, etc. (2) 409 Metel', water* ............ .... .. . . .. 404-
Centrifugal force (16) . .... .... . .. . 409 Mines. coal, I1ght.ln .. . . . ........ . . . 400 
Corner lots ... . . . .... . .... . . . . ... . ... 403 Newton'/:I eXp�l'iU1ent8 . .... . . . . . .. 403 
Dreams (18) . . .. . . .. . . . . ....... .... 409 Patents , Amel'icanand foreIgn . . . 408 
DrilI!n;,: chIlled iron m ... . . . . .... .  409 Patenl-s, offic!al l1st of . ... ... . .. .. 410 
l<;lectrIc force, the new vhase of* 401 Phosphorus I1ght (12) . . . . ... . ..... . 409 
Electricity. another form of. ... .. 400 Plant vases for decoration ......... 407 

Wftre�,
e
:'ch�?c��r::�.t::.�:::::::::::: !� �!�fft,�i ���Ji'.f;j�W2..No:·:i8;:::: �� 

�'!lters and I1quidmeters· ......... 404 Quinine. doses of (9) ............... 409 
Filters, domestlc* ......... .. . . . . . .  404 HOBin. black (3) .. . ... . . . . . ... ... ... 409 
Filters, laboratory"" . .. . . . .•.. . . . . .. 404 Shaping machine, doub1e* . . . . ..... 403 
Filters, reversible' .. .. .. . . ... .. . . . . 404 1 Signals, Grand Central depot· .3IJ<J,4U2 
}<'ish flour . . . . . ... . . .. . ... .... ... . . .. 406 8111<:· spinning mach!nery· .......... 406 
"j<'louring mill, the largest . . . ... . . .. 405 Skilled labor........ .. . ........ 403 
Galley support, printer's* ......... 402 Stove patterns. waxing (19) ....... . 409 
Gases, voiume and pressure of . .. . 4031 Strains on a rope (15) ...... ... ... 409 
Gears, compound (20) . . . . . . ........ 409 I Telegraph poles, street .. .. . . ... . ... 407 
(}rand Central depot signals* . . 399,402 Thermometer, mercury in a (1) ••• 409 
(ireenhouses and hothouses* ...... 41Yl Timelysuggestions ................. 401 
Guns, recoil check for* ............ 408 Vinegar, testing* ... . ........ . ..... . 402 
lIydraul1c ram. the ............ , .... 402, Weight on an axle (14) . . ........... 409 Index to volume XXXIII .... . 411. 412 1 wel

li
hts and pulleys (13i. ..... . . ,. 409 

tl�1itht;,';,��7WI�inin;lti(in·ior·.:::: ��� ���i�r\�h�·�
n
�:��1����::::::::: � 

.f,lghtningrodignopance,lossfrom 400, Wood balled in oil (10) ............ 409 

THE END. 

With this Issue, the time Cor 'Which a large number 
ot our 8ubscribers have prepaid expires. We hope 
that all 'WIll rene'W their sub.crlptlon., and bring 
.. ome ot· their Crlends and neighbor. 'WIth them. The 
safest 'Way to remit Is by Po.tal Order. Express, Bank 
Check to order or Munn '" Co., or Registered Letter. 
lIut IUtle risk is Incurred In sending bank bills by 
mall, although the above-named method. are sat�st. 

BeautlCul Chromo Name Lists and Special Pro
"'l)ectnses and Circulars seut on application. 

1<'01' terms, see page 'll 0 orthhl paper. 

THE OaIGIN OF LIFE. 

Whether the line of experimental investigation adopted 
by Blstian and other students of spontaneous generation 
will ever lead to a convincing demonstration of the origin 
of life de novo is very G.oubtful. However fine the appara· 
tus employed, however exacting the precautions against the 
plip ping in of germs from without or their escape from de
struction within, the ingenuity of the opponents of the 
theory will always be able to discover a possible broken link 
in the chain of evidence. 

Like many another point of scientific controversy, this, we 
Iluspect, will be flanked rather than carried by direct assault. 
As in the case of magic and witchcraft�belief in which died 

It natural death in the minds of intelligent people, superseded 
by more rational views of man and Nature, but never logi
cally demolished�so, we are inolined to think, the mystery 
of life's beginning will undergo a natural solution. 

Those who hold to the dogma of " no life without antece
dent life" are compelled to assume, at some point in the his
tory of the Universe, the occurrence of nothing less than a 
miracle-that is to say, a phenomenon unknown to Science, 
and logically unsupposable from a truly scientific point of 
view. 

Life must have begun somewhere, once at least. If it was 
not a natural product of material conditions, its beginning 
must have marked a positive breach in that causal connection 
of events without which Science would be impossible. The 
weight of all experience is against assumption of such a 
breach of continuity: in other words, against a miraculous 
origin of life. On the other hand the weight of experience 
is equally against the assumption of a material condition abo 
solutely unique in character. If life arose once in conse
quence of material conditions, Science affords no justification 
for the atlsertion that such conditions may not be repeated, 
possibly in our laboratories. 

This is substantially the position taken by Mr. Proctor in 
the latest expressions of his views, and by Professor Tyndall 
in his latest discussion of matter and life; and such appears 
to be the growing conviction of those of the present genera· 
tion of scientists most pervaded by tha spirit of scientific 
IJfogress. Says Professor TYllldall: " The conclusion of 
::lcience which recognizes unbroken casual connection be
tween the past and the present would undoubtedly be that 
the molten earth contained within it elements of life, .which 

grouped themselves into their present forms as the planet 
cooled." The context lihows that by" elements of life," Pro
fessor Tyndall does not mean entities but possibilities of mole
cular condition by which the phenomena of life were to be 
evolved in the natural course of events, not by the miracu
lous addition of a new force but by means of the forces 
&lready in play. 

"The difficulty and reluctance encountered by this con· 
ception," he continues, "arise solely from the fact that the 
theologic conception obtained a prior footing in the human 
mind. Did the latter depend upon reasoning alone, it could 
not hold its ground for an hour against its rival. * * {f 

Were not man's origin implicated, we should accept without 
a murmur the derivation of animal and vegetable life from 
what we call inorganic nature. The conclusion of pure in
tellect points this way and no other." 

Admitting the natural origin of life. the quebtion arises: 
�en did life begin? 

One branch of the evolution school delights to trace the 
existing forms of life back to some primodial germ: through 
changing conditions, the tendency of living things to vary 
from generation to generation, the survival of the fittest, 
etc., the one has become many. But there is from this 
point of view no satisfactory accounting for the persistence 
of so many primitive forms, or for the present preponder
ance of undeveloped forms. Nor is there any sufficient rea
son given for assllliling that life began once, and once only, 
in the distant past. 

A more logical position is occupied by those who favor the 
llypothesis that the material conditions: under which life 
originates are common conditions; consequently that the low 
forms of life which swarm in the waters of today are low 
because of their recentneS8. If they resemble long past 
fcssil forms. they do so from some natural law of evolution, 
rather than in consequence of direct descent. From this 
point of view there may he no closer kinship between hu
manity and existing brutes than arises from a common rela
tionship to Mother Earth. Man may be cousin to the ape; 
but that does not necessarily follow from the theory of evo· 
lution, as the Science of the future will regard it. 

._ •. e 

HEAVY LOS8 FROM LIGHTNING ROD IGNORANCE. 

On the 6th of September last the large woolen mill of 
Robert Fitton. Esq., at Cavendish, Vt .. was struck by light. 
ning and consumed, with a loss of $100,000; 130 persons 
were thrown out of employment. The mill was 45 feet 
wide, 106 feet long, 4 stories high. It had a fiat, gravel
covered roof, and around the eaves ran a t inch iron light
ning rod with vertical points every four feet. From the 
eaves rod six branch rods extended to the ground, five of 
which terminated at a depth of three feet below the sur
face, and the other was carried thirty feet underground to 
the bank of a pond. These particulars have been mostly 
furni�hed to us by the proprietor of the mill. The Boston 
Commercial Bulletin states that the insurance underwriters 
regarded the mill as particularly well protected against light
ning, as there was upon it an unusual array of rods, which 
had been overhauled and put in good order during the year. 
Yet the mill was struck, the fiames flashing instantaneously 
thr\1Ugh the spinning room. The Bulletin thinks that the 
loss of this mill shows what value there is in lightning rods. 
The insurance companies had to pay $84,000 in settlement. 

The principal comment we have to offer is that the burn
ing of the Cavendish mill was a glaring example of the re. 
suIts of lightning rod ignorance. It would be difficult to 
find a more sagacious or enterpriSing body of business men 
than are the presidents, directors, secretaries, inspectors, and 
agents of our fire insurance companies. It would naturally 
be supposed that, in a matter which so directly affects their 
pecuniary interests as fire losses from lightning, they would 
take great pains to acquire knowledge concerning the means 
of safety, and promulgate the strictest requirements among 
insurers. But they appear to be lacking in this respect, al
though year after year the records of annual losses of mil· 
lions in property, by fire caused by lightning, are forced 
upon their attention, and large sums of money in damages 
are drawn from their coffers. By consulting the naval re
cords they may easily satisfythemselves that, while former
ly the losses of ships and lives by lightning wllre enormous, 
the losses immediately ceased when rods were introduced 
upon vessels; and at the present day we seldom or never 
hear of a serious injury to or loss of life from lightning, 
upon a properly rodded ship. The same applil!.nce that pro· 
tects a wooden vessel at sea will protect a wooden building 
on land, and we will here briefly describe this appliance, 
though in doing so we only repeat what we have oftentimes 
published. 

In general terms, a ship's lightning rod consists of a rope 
or rod of copper or iron wire, lashed to the rigging and ex' 
tended from the sky pole down so ail to connect at any 
suitable place with the copper bottom, which is in contact 
with the sea. The rod thus has for its terminal a very large 
surfdce of conducting material, larger in fRct than the deck 
surface of the vessel, and the lightning passes off harm
lessly. 

The golden rIlle: of safety for rodded buildings is analo
gous to the above. The rod must have for its terminal a 
ve/ry lMge surface of conducting material, placed. underground 
in contact with the earth. Without such a terminal, no rod 
can be considered safe. 

How large should be the conducting surface of the termi
nal, and of what materials made? The area of conducting 
surface nec.6ssary to ensure safety varies with the nature of 
the soil. If the ground is al ways moist, a smaller extent of 
conducting surface for the bottom of the rod will be sa.fer 
than if the soil is generally dry. 
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To meet the contingency of a very dry soil at the driest 
season of the year, the electrician, Mr. David Bro�ks, of 
Philadelphia, recommends that the rod have for its termInal 
a conducting surface, placed underground, equal in area to 
that of the roof of the building; if this rule errs, it is prob
ably on the side of safety. 

Applying the Brooks rule to the Cavendish mill, the rods 
should have had for their terminals, underground, 4,770 
square feet of conducting material, in contact with the 
earth, instead of which they only had the beggarly amount 
of less than thirteen square feet. No wonder that the build
ing was struck. 

Of what material should the terminals of lightning rods 
be composed? Iron or copper plates or pipes are the best 
material. In all cases where there are underground water 
pipes, the rods should connect with them. If these are of 
any considerable extent, nothing more is required. In'cases 
where metal terminals cannot be provided, then good char
coal may be used in quantity sufficient to furnish the requind 
extent of conducting surface. This substance ranks next to 
the metals in conductivity. It may be placed in a lrench 
leading away from the building, with the rod extended along 
the center. Full particulars concerning lightning rods, the 
electrical laws concerning them, the electrician's tests for 
safety, and the best methods for their construction have been 
given, many times over, in our back numbers; but we pro
pose to continue the subject from time to time so long as 
may be necessary. We are confident that, if the insurance 
companies were each to spend seven dollars and place the 
SCIENTIFIC AMFmlCAN and f:'CIENTTF'IC AMERICAN SUPPLB
MENT on file in their respective offices during the year 1876, 
they would derive many most valuable suggestions from .our 
pages, not only concerning the means of safety from light. 
ning, but the prevention of fires of every description: sug· 
geotions which, if required to be carried into practice by in
surers, would save large sums of money to the companies. 

--_._--_ ... __ .... _---_.------

LIGHT IN COAL MINES. 

Two or three years ago the SCIENTIFIC AMERWAN sug· 
gested a plan of lighting coal mines from without, so as to 
do away with miners' lamps, and thereby avoid the explo
sions of fire damp inseparable from their use. The terrible 
explosion which occurred on December 6 in a Yorkshire col
liery, a colliery said to be worked entirely with safety lamps 
under very rigid discipline, gives fatal emphasis to the de· 
mand for a different mode of illuminating such works. 

The experiments described in this paper (page 12!J, volume 
XXXI.) amply demonstrate the unsafety of safety lamps in 
places where blasting is practised, the sound wave generated 
by a blast dri ving the flame through the wire mesh of the lamp 
and firing the explosive air without. However perfect the 
lamp may be, however carefully mal).aged, the protection.it 
affords is only partial; and explosions are liable to occur so 

long as they are employed. The safety of the miners de
mands, therefore, the exclusion of all illuIllinating flame�, 
wherever fire damp is liable to exist, and the lighting of the 
mines by luminous radiations incapable of exploding fire· 
damp. 

This could be accomplished very easily, we believe, by the 

generation of the light without the mine (or else at the foo� 

of a ventilating shaft), and its conveyance through tubes to 
the points requiring illumination. Beams of concentrated 

light could be sent to any distance through pipes having re

flectors suitably placed at bends and angles, or without reo 

flectors, provided the interior of the pipes were smooth and 

bright. The cost of snch lighting would probably be less 

than the cost of lamps, and the degree of illumination might 

easily be such as to flood the mine with the brilliancy of day· 

light. 
Another substitute for treacherous safety lamps might be 

found in electricity, the lanterns being closed so as to make 

it impossible for explosions to occur. If the insulation of 

the conducting wires should prove a serious obstacle, it is 

quite possible that Mr. Edison's" etheric force" would do 

the work as well without insulation. 

THE DISCOVERY OF ANOTliER FORM OF ELE CTRICITY. 

Several years ago, it was accidentally discovered that, 
when the contact of an electric current which magnetized a 
large electro· magnet was broken very near one of the poles 
of the electro-magnet, the spark was so much increased in 
intensity as to produce a powerful snap. like that of a small 
pistol; while the breaking of the contact at a distance from 
the electro-magnet produced by no means such effect. The 
next thing observed was t·he drawing of sparks from the 
iron electro.magnet, or from its armature; but neither of 
these phenomena led any investigator to search out their ori
gin, or to try to find what further results .of the same class 
could be obtained. 

This appears to have been done at last by Mr. Edison, of 

Newark, well known r.mong electricians for several valuable 

inventions relating to electric telegraphy. He investigated 

the nature of the spark which could be obtained from the 

iron core of the electro-magnet, which, according to his 

statement, recently published, does not manifest the ordinary 

properties of electricity. The galvanometer is unmoved, 

the delicate gold leaf electrometer exhibits no signs of de

flection, a Leyden jar is not charged by it, etc. But we con

sider the conclusion that this manifestation shows the exis

tllnce of a new force, to be rathel' hasty. 

It is well known that Htatic electricity, which will produce 

a shock, will not move the galvanometer, and that the cur 

rent @f a large element of a vol taic battery will neither move 

a gold leaf electrometer, charge 11 Leyden jar, nor produce a 

shock. Therefore to say that the phenomena observed at 
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